Ms# tm- ; 


NAS A-TM-7 7884 19850024795 


A Reproduced Copy 

OF 

IO£ 


Reproduced for NASA 
by the 

NASA Scientific and Technical Information Facility 


LIBRARY EBPY 

AUG 2 6 fodti 


LANGLEY RESEARCH CENTER 
LI8RARY, NASA 
HAMPTON, VIRGINIA 






, yf. rtWK , 4 


<sr KfcAPt '*<(** nttesnttMMMiMmb 


* . 


NASA TECHNICAL MEMORANDUM 


NASA TM-77884 


DISCUSSION ON THE PAPER "SOME ASPECTS OF PROPULSION 
FOR THE AUGMENTER-WING CONCEPT (NASA-CR-12SS40, BY 
D.C. WHITTIJEY)" 


H. Schmitt 

H85-33iv>8 


Uaclas 
21990 

Translation o£ discussion of "Some Aspects of Pro- 
pulsion for the Augmenter-Wing Concept (NASA - CR - 1 2 5 54 0 , 
by D.C. Whittley)", IN: AGARD CP 91-71, September, 1971, 
p. A9 


(N&SA-TH-77884) DISCUSSION OF THE P&PSR, 

SO HE ASPECTS OF PROPULSION FOR THE 
AUGMENT ERASING CONCEPT, 31 D. C. H HITT LEY 
(National Aeronautics and Space 

Ad&inisiKation) 11 p HC A02/KF A01 CSCL 01A G3/02 


I 

| 


t 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON, D.C. 20546 JULY 1985 







STANDARD TITLE PAGE 


1. Report No. 

NASA TM-77884 


2. Government Accession No. 


3. Recipient's Catolog No. 


4. Title and Subtitle 

DISCUSSION ON THE PAPER "SOME ASPECTS OF PRO- 
PULSION FOR THE AUGMENTER-WING CONCEPT (NASA- 
CR-12554. BY D.C. WHITTLEYV _____ 


5. Report Dote 

JULY 1985 


6. Performing Organisation Code 


7 . Author! ») 

H. Schmitt 


3. Performing Organisation Report No. 


10. Work Unit No. 


9. Performing Organisation Name and Address 

Scitran 

Box 5456, Santa Barbara, CA 93108 


1 1 , Contract or Grorvt No. 

NASW-4004 


13. Type of Report and Period Covered 

TRANSLATION 


12. Sponsoring Agency Name and Address 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON, , D.C. 20546 


14. Sponsoring Agency Code 


15. Supplementary Notos 

Translation of discussion of "Some Aspects of Propulsion for the Augment - 
er-Wing Concept (NASA-CR- 125540, by D.C. Whittley)", IN: AGARD CP 91-71, 
September 1971, p. A9 


fix- 1 tiff 


16. Abstract 

This discussion elaborates areas of research conducted by 
ONERA on suction/blowing boundary layer control systems. 


17. Key Words (Selected by Author(s'j) 


18, Distribution Stotomont 


Unclassified - Unlimited 


19. Security Clossif. (of this report) 

J- 

20, Security Clossif. (of this pegs) 

21« No. of Pages 

22. Price 

Unclassified 

Unclassified 

ll 

* 


nasa-hq 

















A9 


Discussion on the Paper 

SOME ASPECTS OF PROPULSION FOR THE AUGMENTER-WING CONCEPT 

(Paper 13) 
presented by 
D. C® Whlfctley 

H. Schmitt 

Developmental work on the concept of lift assisted by the use of 
bypass systems indeed appears to have originated in Europe. 

Firstly there was the construction of the German Arado 232 
aircraft in 1943 in which the boundary- layer suction/blowing system 
was supplied with a high-pressure vapor ejector. 

Next, as soon as the French ONERA (Office National de Recherche s 
Aeronautiques » National Bureau of Aeronautical Research) was founded 
in 1945 it commenced work on a compact suction/blowiny system; the 
original system was supplied with compressed air taken from the 
discharge of a turbojet compressor, another technique which was also 
used for the first time. Figure 1 shows these two principles in the 
application of ejectors to the problem of blowing/suction. 

Description of Figure 2. As early as September 1948 at the 

International Conference of Applied Mechanics in London, Mr. 

Poisson -Quin ton spoke of the results obtained with a suction/blowing 
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double flap wing: the results were expressed by an original 
dimensionless coefficient, C/i( , representative of the quantity of 
movement expended in the opera t ion- 

The device was subjected to testing on a full-scale model of the 
SO 6020 aircraft and was then applied to the Breguet "Vultur" aircraft 
equipped with a turboprop and a turbojet. 

Figure 3 shows the "Vultur" and a cross section of the system 
installed at the back of the wing. 

The aircraft possessed very interesting qualities in flight. 
Unfortunately the complementary turbojet engine which it used 
initially was discontinued as the project evolved, and along with it 
the source of compressed air used for operation of the suction/blowing 
system. 

In 1959 the company Bertin came up with the wing/ejector system 
whose basic theory of operation is presented in Figure 4. 

The channel formed between the two variable-deflection mobile 
flaps is adapted to the particular phase of flight and, when in the 
extended position, forms the mixer/diffuser of the ejector^ the 
injector is also mobile so that the engine jet can be appropriately 
directed. 

In the normal position for cruise flight the flaps return to the 
usual wing profile. A slot, however, can be made in the trailing edge 


through itfhich the engine flow, becoming a propulsive component, would 
be exhausted. This kind of cut-off profile setup with blowing is 
advantageous in limiting drag. 

The device constitutes an ejector whose purpose is to increase 
thrust by blowing on the trailing edge with a quantity that is greater 
than that of the jet engine; suction at the break in the profile 
creates a well effect which increases hypercirculation around the 
surface. 

Figure 5 represents the results obtained with models tested in 
1959 in the ONERA wind tunnel in Cannes. 

Deflection of the pair of flaps is v “ 30°. For greater 
deflection angles lift continues to increase. 

These results enabled very interesting STOL aircraft projects to 
be initiated as of 1959-1960. 

Unfortunately, since the short takeoff objective was dropped by 
the authorities at the beginning of the 1960’s in favor of vertical 
takeoff, the program was abandoned. 

Naturally, there remained some problems with channeling of the 
gas which required a high blowing pressure and a limitation on the 
blowing flow. Nevertheless, thanks to the bypass techniques developed 
since then, one can anticipate some future progress in renewed 
development of this concept. 
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ARADO METHOD 
(Wagn<z.r. 1945) 
Applications \ 

* ARADO 252 

(Walter chemical 
ejector ) . 

* CESSNA 509 . 

«■ CHASE 125 D . 

(As pin turbojet) 


ONERA METHOD 
(1947) 

Patent ONERA/SNCASQ 
1952 

Applications % 

*- 50. GO 20 (1949). 

* 5REGUET .** VULTUR " 






All 

INVENTION PATENT 

Gr. 6 - Cl. 4. No. 952.926 

Suction and blowing system combined in a wing profile by means of an 
induction ejector. (Invention; Philippe Poisson-Quinton. ) 

NATIONAL BUREAU OF AERONAUTICAL DESIGN AND RESEARCH (ONERA) in France 
(Seine). 

Requested on July 31, 1947 at 10;40 AM in Paris. 

Issued on May 16, 1949. - Published on November 28, 1949. 

[Invention patent whose issuance was postponed in application of 
Article 11, § 7, of the Law of July 5, 1844, modified by the Law of 

April 7, 1902.] 

[Text illegible] 





THE REPUBLIC OF FRANCE 
MINISTRY OF INDUSTRY AND COMMERCE 
PATENT RIGHTS SERVICE 

INVENTION PATENT 

Gr. 6 - Cl. 4. __________ NO. 969.264 

Improvements in the suction and blowing systems combined in a wing 
profile by means of an induction ejector. (Invention: Philippe 

Poisson-Quinton. ) 

NATIONAL COMPANY OF AERONAUTICAL CONSTRUCTION OF THE SOUTH WEST and 
the NATIONAL BUREAU OF AERONAUTICAL DESIGN AND RESEARCH (ONERA) in 

France (Seine). 

d ■ ■ ■ 

Requested on July 17, 1948, at 10:40 AM in Paris. 

Issued on May 17, 1950. - Published on December 18, 1950. 

[text illegible] 
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INVENTION PATENT 

P. V. NO. 793.209 NO. 1.233.014 

International classification? B24c 

THE REPUBLIC OF FRANCE 
MINISTRY OF INDUSTRY 
PATENT RIGHTS SERVICE 

Improvements in ejectors specially designed for aircraft lift. 

Bertin Et Cie company in France (Seine). 

Requested on April 24, 1959 at 7:00 PM, by mail. 

Issued on May 2, 1960. - Published on October 12, 1960. 
(Invention patent whose issuance was postponed in application of 
article 11, § 7, of the Law of July 5, 1844, modified by the Law of 

April 7, 1902.) 

The ejectors usually comprise guides formed of diverging material 
walls placed around the induction jet(s). This is also the setup in 
the case of [text illegible] 

the most advantageous design of the ejectors. 

The description which follows next to the appended drawing, 
provided as a non- limitative example, helps to understand how the 

7 






Figure 4 
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